Glucuronidation of 4-tert-octylphenol in humans, monkeys, rats, and mice: an in vitro analysis using liver and intestine microsomes.
4-tert-Octylphenol (4-tOP) is an endocrine-disrupting chemical. It is mainly metabolized into glucuronide by UDP-glucuronosyltransferase (UGT) enzymes in mammals. In the present study, the glucuronidation of 4-tOP in humans, monkeys, rats, and mice was examined in an in vitro system using microsomal fractions. The kinetics of 4-tOP glucuronidation by liver microsomes followed the Michaelis-Menten model for humans and monkeys, and the biphasic model for rats and mice. The K m, V max, and CL int values of human liver microsomes were 0.343 µM, 11.6 nmol/min/mg protein, and 33.8 mL/min/mg protein, respectively. The kinetics of intestine microsomes followed the Michaelis-Menten model for humans, monkeys, and rats, and the biphasic model for mice. The K m, V max, and CL int values of human intestine microsomes were 0.743 µM, 0.571 nmol/min/mg protein, and 0.770 mL/min/mg protein, respectively. The CL int values estimated by Eadie-Hofstee plots were in the order of mice (high-affinity phase) (3.0) > humans (1.0) ≥ monkeys (0.9) > rats (high-affinity phase) (0.4) for liver microsomes, and monkeys (10) > mice (high-affinity phase) (5.6) > rats (1.4) > humans (1.0) for intestine microsomes. The percentages of the CL int values of intestine microsomes to liver microsomes were in the order of monkeys (27 %) > rats (high-affinity phase in liver microsomes) (7.9 %) > mice (high-affinity phase in liver and intestine microsomes) (4.2 %) > humans (2.3 %). These results suggest that the metabolic abilities of UGT enzymes expressed in the liver and intestine toward 4-tOP markedly differ among species and imply that species differences are strongly associated with the toxicities of alkylphenols.